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MODIFIED 


MICROSTRAIN 


TECHNIQUE 


Improves 
Measurement 
Accuracy 


In the NBS-modified capacitance gage assembly, the microplasticity 
specimen is surrounded by two gage holders that support three 
micrometer spindles (lower) in alinement with three 

capacitance probes (upper). 


To MAKE EFFeEctTIvE Use oF METALS, 
scientists and engineers must know 
how much stress a metal can with- 
stand before permanent deformation 
occurs. This is especially true in the 
design of high-precision measurement 
devices where even small deforma- 
tions can greatly affect the instru- 
ment’s accuracy. These small deforma- 
tions—residual plastic strains of the 
order of 10-7 to 10-°—are called 
microstrains,. 

Recently, the accuracy of micro- 
strain measurements was improved as 
a result of an NBS investigation * of 
microplasticity of metals. In this 
work, partially supported by the De- 
partment of the Navy, G. W. Geil 
and I. J. Feinberg of the NBS Institute 
for Materials Research modified the 
capacitance gage technique and dem- 
onstrated the importance of taking 
into account thermal changes induced 
in the specimen in tests conducted at 
room temperature. 

The NBS improvements to the 
capacitance gage apparatus include 
specially-designed tensile specimens 
and gage holders. The specimen is of 
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the usual design, a cylindrical bar 
with a reduced section, but with two 
encircling ribs (45° angle, 0.05 in 
high) approximately 2 in apart near 
the upper and lower ends of the 
section. The gage holder assembly is 
mounted on the ribs and holds three 
capacitance strain gages 120° apart. 
(The average strain is obtainable 
from readings of three gages.) This 
novel construction exactly defines the 
gage length of the specimen, per- 
mitting measurements of only actual 
strain and eliminating spurious effects 
due to the fillets and shoulders of the 
specimen. 

Strain is introduced into the speci- 
men by a step loading-unloading pro- 
cedure in which successively higher 
stresses are placed on the specimen. 
Strain readings are taken after each 
unloading, and, importantly, after al- 
lowing the specimen to return to its 
initially controlled temperature. 

Messrs. Geil and Feinberg demon- 
strated that readings taken during 
loading or unloading of the specimen 
or readings taken too soon after un- 
loading include thermal contractions 


and expansions. These length changes 
are associated with the loading and 
unloading of the specimen within its 
elastic range; the specimen is cooled 
during the loading stage and heated 
during the unloading stage. Heating 
also occurs when the specimen is 
stressed into its plastic deformation 
range. These temperature effects, how- 
ever, can be eliminated from the resid- 
ual plastic microstrain measurements 
by a 10-to-30 minute delayed reading 
after unloading. 

The study also showed that reliable 
and reproducible measurements are 
dependent on precise temperature con- 
trol of the test specimen, capacitance 
gages, and the precision capacitor in 
the strain measurement circuit. By 
maintaining these in thermally-insu- 
lated chambers controlled to within 
0.01 °C, the NBS investigators con- 
sistently obtained microstrain meas- 
urements sensitive within +1 X 107’. 


1 Geil, G. W., and Feinberg, I. J., Temperature 
changes in specimens in microplasticity tests (to 
be published in Transactions of the Metallurgical 
Society, AIME); also Microstrain behavior of nor- 
malized 4340 steel and annealed Invar (to be 
published). 
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EVALUATING Ge(Li) 
NUCLEAR RADIATION 
DETECTORS 


Cause of Defects Sought 


Wuat MakEs SoME SEMICONDUCTOR gamma radiation de- 
tectors perform well and others unacceptably has been of 
concern to industry and science for some years. Since 
1967 the Bureau’s Electronic Technology Division has been 
studying this problem in cooperation with the Division of 
Biology and Medicine of the Atomic Energy Commission. 

The cause of a current problem, unpredictable perform- 
ance of “p-i-n” diode detectors, lies in the intrinsic layer, 
which is commonly obtained by “compensation” —drifting 
lithium into p-type material. Whether a sample of the 
starting material will actually have the desired intrinsic 
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A wafer of germanium having a p-i-n configuration is mounted in 
a cryostat for measurement of its performance as a 
radiation detector. 


characteristics when compensated could, until now, be 
found only by fabricating and testing a detector—a process 
requiring 8 to 10 weeks. In its present work the Bureau 
is exploring what goes wrong in this layer, how to ap- 
praise samples, and how to improve material. The findings 
should help manufacturers produce a higher proportion of 
good detectors and lead to improved performance of de- 
tectors for space and nuclear research. 


Semiconductor Radiation Detectors 


Semiconductor devices have long been used in detecting 
and measuring electromagnetic radiation. They have come 
into greater use not only with the advent of nuclear re- 
search, but also because of its impact in other disciplines— 
in analyzing materials activated by radiation, for instance, 
and in scanning tissues hy means of tracer techniques in 
biomedical research. Applications for lithium-drifted ger- 
manium—Ge(Li)—radiation detectors, especially, have 
multiplied in recent years. 

The individual Ge(Li) detector is a single crystal of 
germanium having a p-i-n configuration—a thick intrinsic 
layer (one having essentially equal numbers of oppositely 
charged carriers, holes and electrons) sandwiched be- 
tween a p-type (majority carriers of which are holes) and 
an n-type (majority carriers are electrons) layer. This 
“solid-state ionization chamber” is used in an evacuated, 
cryogenically-cooled vessel and with a reverse bias of up 
to 2500 volts applied across it. Radiation reaching it cre- 
ates carriers in the intrinsic region, resulting in a flow of 
current as the electrons move to the n layer and the “holes” 

electron vacancies) to the p layer. The charge collected 
is directly proportional to the energy of the radiation caus- 
ing it, in material good enough for detector usage. 

Obtaining intrinsic germanium that is pure enough for 
use in detectors and also is free of carrier traps is difficult 
and impractical. Instead, fabricators of detectors start with 
wafers of slightly p-type germanium, which they compen- 
sate by adding donors in the form of n-type dopants. Ele- 
mental lithium, a light, alkaline metal, is used for this 
purpose. It is deposited on the germanium and diffused 
into it by application of heat. The compensated or “i” 
region is formed by applying across the diode an electrical 
potential of up to 1000 volts for several weeks. The longer 
the formation time, the farther the lithium ions penetrate. 
They come to rest evenly distributed in interstitial posi- 
tions, compensating for the initial p-type characteristic. 
The germanium surfaces are then etched, contacts are 
applied, and the detector is mounted in a cryostat for use. 


Defective Semiconductor Materials 


The lithium-drifting technique had been in use for some 
years when, in 1965, researchers and manufacturers found 
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many of the germanium detectors to be defective. The difh- 
culty was traced to the starting material, p-type ger- 
manium, but the reason for its malfunctioning was not 
understood and methods for identifying detector-grade 
germanium were unknown. Measurements of resistivity, 
photoconductive decay carrier lifetime, and etch pit density 
were inconclusive, and it was necessary to fabricate a de- 
tector in order to appraise a sample of material. Thus, 
8 to 10 weeks were required to determine the worth of a 
boule of material. 

In response to this crisis for users of Ge(Li) detectors, 
the Bureau sought the causes of unsatisfactory germanium 
performance and the methods for easily determining the 
suitability of samples of the starting material. To aid in 
this study, domestic and foreign producers of germanium 
and the national laboratories and universities of both the 
United States and Canada supplied many samples of ger- 
manium crystals that were known to be unsuitable for 
fabricating detectors. 

Bureau scientists initially knew that to make high- 
quality gamma-ray radiation detectors, germanium must 
have certain characteristics. At the electric fields imposed 
across the device the leakage current must be small enough 
(less than 10-° A) so that the detector’s contribution to 
system noise is negligible. The mobility of the lithium ions 
during the drifting process must be great enough to pro- 
duce the desired penetration in a reasonable time. Finally, 
carrier “‘traps’—fixed carrier-capturing centers in the 
starting material that degrade performance of the finished 
detector—must be few or absent. 

In studying lithium mobility the Bureau researchers 
obtained new values for it, based on changes in junction 
capacitance with the advance of the lithium front during 
the drift process.’ These lithium mobility values were dis- 
tinctly different from the values previously obtained by 
extrapolation from temperatures that were much higher 
than those used in the drifting process. The new method is 
now being used in round-robin measurements to evaluate 
its suitability for use in a voluntary national standard. 

Nomographs were constructed for lithium mobility, re- 
lating time, temperature, and applied voltage to the com- 
pensation depth in “ideal” germanium.” A more realistic 
“model” of lithium-ion drift also was developed, which 
postulates loss of some of the lithium ions to the inactive 
elemental state. The equation describing the model fits 
the nonideal drift data exhibited by many of the crystals 
observed. In progress now is work to see if the lithium loss 
time constant is useful as a measure of germanium quality. 

Conditions that appear to be related to poor quality ger- 
manium include the presence of abnormally great amounis 
of oxygen and of other impurities within the material. 
Studies now in progress at the Bureau are directed at im- 
proving capabilities for measuring these impurities. The 
studies include the critical evaluation of methods of deter- 
mining oxygen concentration in germanium (by measure- 
ments of infrared absorption, lithium precipitation, and 
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Top: Alvin Sher checks the position of a collimated gamma-ray 
source in relation to a detector in the cryostat atop the cone-topped 
container (left) as William Keery observes on an oscilloscope 

the energy distribution of gamma rays that produce detector output. 
Above: Detectors are formed by (a) applying elemental lithium, 
(b) diffusing it into the germanium to form an n-p junction, and 
(c) drifting the lithium ions in an electric field to create the 
compensated i, or sensitive, region. 


lithium mobility), detecting impurities and evaluating 
materials by infrared methods, and evaluating Ge(Li) 
detector operating characteristics by means of a collimated 
gamma-ray beam. This program is aimed at ultimately 
enabling workers to detect impurities routinely at levels 
of 2 parts per billion, now extremely difficult. 


1Sher, A. H., Lithium-ion drift mobility in germanium, J. Appl. Phys. 40, 
2600-2607 (1969). 

2 Sher, A. H., and Coleman, J. A., Lithium driftability in detector-grade 
germanium, IEEE Trans. Nucl. Sci. (to be published). 


Progress in the semiconductor materials program, of which the radiation 
detector work is a part, is reported in NBS Tech. Notes, Methods of Meas- 
urement for Semiconductor Materials, Process Control, and Devices, 
Quarterly Report for July 1 to September 30, 1968 (Tech. Note 472, 50 
cents), for October 1 to December 31, 1968 (Tech. Note 475, 45 cents), for 
January 1 to March 31, 1969 (Tech. Note 488, 50 cents), and for April 1 
to June 30, 1969 (Tech. Note 495, 50 cents). All are available from the 
Superintendent of Documents, U.S. Government Printing Office, Washington, 
D.C. 20402. 
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Atomic Ordering 
Found to Affect 
Superconducting 
Behavior of 

A15 Compounds 


CHANGING THE DEGREE OF ATOMIC ORDERING* in some 
Al5 (beta-tungsten) metal compounds has been found 
to significantly increase the temperature (T.) at which 
these compounds become superconductors, according to 
scientists at the National Bureau of Standards, the Naval 
Ship Research and Development Laboratory, the Naval 
Research Laboratory, and the Westinghouse Aerospace 
Division. This discovery may lead to materials with a 
T. high enough to permit adequate cooling with relatively 
inexpensive liquid hydrogen rather than liquid helium, 
making superconductors economical for long-distance, 
loss-free transmission of electrical power. 

Impetus for the study was provided by R. M. Waterstrat, 
a research associate of the American Dental Association, 
who is directing a program to determine the constitution 
and properties of alloys containing noble metals in the 
NBS Dental Research Section.t Atomic ordering is im- 
portant in many of these alloys since the extent of atomic 
ordering often determines the physical and mechanical 
properties. 

Intermetallic compounds having the A15 crystal struc- 
ture provide unusually good conditions for accurately 
measuring the extent of atomic ordering by x-ray diffrac- 
tion methods, particularly in A15 compounds that combine 
platinum-group metals with elements of much lower atomic 
number. The Ail5 crystal structure is also known to be 
favorable for the occurrence of superconductivity. 

Because of these favorable circumstances, R. M. 
Waterstrat and E. C. van Reuth (NSRDL) cooperated in 
measuring the extent of ordering in the Al5 phases. They 
observed significant variations in the degree of atomic 
ordering in more than twenty different Al5 compounds 
and noted that changes in the degree of atomic ordering 
could be produced by low-temperature annealing of A15 
phases that had previously been equilibrated at high 
temperatures and rapidly cooled.?-4 


“Atomic ordering exists in alloys where atoms of the component elements 
occupy special positions throughout the crystalline lattice. The degree of 
ordering depends on interactions between the forces tending ta produce 
atomic ordering and those associated with the thermal vibrations of the 
atoms which tend to produce disorder. 
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R. M. Waterstrat and E. C. von Reuth discuss their interpretation of an x-ray 
diffraction pattern of an A15 compound. An A15 crystal structure resembles a 
cube with certain atoms located at each corner and in the center of the cube, 
while other atoms are located in pairs on each cube face. 


R. D. Blaugher (Westinghouse) and R. A. Hein and 
J. E. Cox (NRL) then undertook the task of measuring 
the superconducting transition temperatures of these 
alloys down to 0.015 K.°-® Particularly striking was the 
observation that an equilibrated sample of V;Au was not 
superconducting at temperatures down to 0.015 K when 
quenched from 1000 °C, but the identical sample had a 
T. of 3.22 K when it was subsequently annealed for 3 
weeks at 700 °C. This change in T. was accompanied by 
a change in the long-range order parameter from 0.75 to 
0.98, the arbitrary value 1 being assigned to a perfectly 
ordered alloy. Other investigators have recently re- 
ported? 11. that the T. of the A15 compound 
Nb;(Al,.7;Geo2;) increased from about 18 K to 20 K, 
which is the highest T. yet observed, as a result of a 
similar low-temperature heat treatment. Presumably the 
heat treatment increased the degree of long-range atomic 
ordering in this compound, raising its transition tempera- 
ture. Further studies are under way to elucidate the 
mechanism by which atomic ordering influences the 
superconducting transition temperature. 


1 High-temperature furnace for platinum-group metal studies, Nat. Bur. 
Stand. (U.S.), Tech. News Bull. 48 (8) 123 (Aug. 1964). 

2 Waterstrat, R. M., and van Reuth, E. C., Nonstoichiometric A15-type 
phases in the systems Cr-Pt and Cr-Os, Trans. Met. Soc. AIME 236, 1232 
(1966). 

3 van Reuth, E. C., and Waterstrat, R. M., Atomic ordering in binary 
A15-type phases, Acta Cryst. B24, 186 (1968). : 

4 Waterstrat, R. M., and van Reuth, E. C., Effects of compositional varia- 
tions on ordering in Al5 phases, Trans. Third Bolton Landing Conference on 
Ordered Alloys, Lake George, N.Y., Sept. 8-10, 1969 (to be published). 

5 van Reuth, E. C., Waterstrat, R. M., Blaugher, R. D., Hein, R. A., and 
Cox, J. E., Superconductivity and long-range atomic ordering in Al5-type 
structures, Proc. Xth Intern. Conf. on Low Temperature Physics, ed. M. P. 
Malkov, p. 137 (Moscow, 1967). ; 

® Alloy structure studies lead to new superconductor, Nat. Bur. Stand. 
(U.S.), Tech. News Bull. 51 (2) 34 (Feb. 1967). 

7 Hein, R. A., Cox, J. E., Blaugher, R. D., and Waterstrat, R. M., Super- 
conducting behavior of A15 compounds, Solid State Commun. 7, 381 (1969). 

8 Blaugher, R. D., Hein, R. A., Cox, J. E., and Waterstrat, R. M., Atomic 
ordering and superconductivity in Al5 compounds, J. Low-Temp. Phys. (to 
be published). 

® Hein, R. A., Cox, J. E., Blaugher, R. D., Waterstrat, R. M., and van 
Reuth, E. C., Low temperature annealing effects upon the superconducting 
properties of V,Au, Proc. Stanford Conf. on the Science of Supercon- 
ductivity, Stanford, Calif., Aug. 26-29, 1969, Physica (to be published). 

10 Matthias, B. T., Geballe, T. H., Longinotti, L. D., Corenzwit, E., Hull, 
G. W., Willens, R. H., and Maita, J. P., Superconductivity at 20 degrees 
Kelvin, Science 156, 645 (1967). ; : 

1 Blaugher, R. D., Pessal, N., and Patterson, A., Superconducting studies 
in A15 pseudo-binary systems, J. App!. Phys. 40, 2000 (1969). 
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NBS AND THE FABRIC FLAMMABILITY AGT 


In Recent YEARS THE NATIONAL BUREAU OF STANDARDS 
has been assigned responsibility for the technical aspects 
of several programs initiated by the Department of Com- 
merce on behalf of the consumer. One of these is the 
Flammable Fabrics Act of 1953, which was amended in 
1967. The amendments broaden the Act and add several 
new responsibilities.’ 

The amendments authorize the Secretary of Commerce 
to establish and modify flammability standards for wear- 
ing apparel and interior furnishings when he determines 
such standards are needed to protect the public against 
unreasonable risk of fire. They impose certain procedures 
for the exercise of this authority, including the opportunity 
for all interested parties to participate in the development 
of flammability standards or other regulations established 
under the Act, and require the Secretary to consult with 
the newly created National Advisory Committee for the 
Flammable Fabrics Act before prescribing standards. 

In addition, the amendments authorize research on the 
flammability of fabrics, related materials, and products; 
studies of the feasibility of reducing their flammability; 
development of test methods and devices, and training in 
their use. They require that a continuing study and investi- 
gation of deaths, injuries, and economic losses resulting 
from the accidental burning of fabrics, related materials, 
and products be conducted by the Department of Health, 
Education, and Welfare, in cooperation with Commerce. 
The amendments also enlarge and clarify the authorities 
and responsibilities of the Federal Trade Commission for 
the enforcement of the Act, and of the Department of the 
Treasury with regard to imports. 


The Role of NBS 


The fabric flammability program at NBS includes re- 
search and test method development, consideration of 
results of other research and investigations, and the draft- 
ing of recommendations for action by the Department of 
Commerce. 

The research and test method development are guided 
by an attempt to identify those phenomena occurring in 
fires of wearing apparel or interior furnishings that rep- 
resent hazards to life or property. Characteristics seen as 
important at this time are ease-of-ignition, flame spread 
(velocity and/or distance), heat transfer, and products of 
combustion (smoke or toxic products). 

Some work has been done on heat transfer, as the seri- 
ousness of a burn is determined by the amount and rate 
of heat transferred to the skin of the victim. An attempt 
was made to measure heat transfer using the present test 
apparatus in which the specimen is inclined at a 45° 
angle to an impinging flame. This was done primarily on 
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the so-called “flaming drips” exhibited by thermoplastic 
materials. The results indicated that a more fundamental 
and sophisticated study was needed. A research contract 
for such a study has been let by NBS. 

A critical need in both research and test method devel- 
opment is an understanding of what happens in full-scale 
fires. Test methods should measure the critical parameters 
related to the hazard to be expected in actual fires. A con- 
tract has been let by NBS for a study on the levels of tem- 
peratures and of toxic products developed in a typical 
room when various furnishings are ignited. The study also 
will provide data on the manner in which these items 
become involved in a fire and their burning or smoldering 
characteristics. 

In test method development, improvements in the pres- 
ent 45° test method are being pursued. Attention is being 
directed to separate measurements of ease-of-ignition and 
flame spread that are now combined in a single measure- 
ment. The effects of specimen size and conditioning are 
also being investigated. (The substitution of a different 
method is also under consideration. ) 

In addition, a “vertical” fire-test method has been sug- 
gested and is under investigation for children’s sleepwear, 
the most frequently involved category of clothing for 
children. 

For carpets, a revision of the Federal purchase specifi- 
cation “pill test” ? has been subjected to interlaboratory 
evaluation. The results of that evaluation are presently 
undergoing analysis. 


Procedures and National Advisory Committee 


Procedures for the development of standards, and for 
the operation of the National Advisory Committee, were 
published in the Federal Register on October 1, 1968. 
These procedures involve a finding that there may be need 
for new or amended flammability standards for certain 
specified products; a finding that a proposed standard is 
needed; consultation with the National Advisory Com- 
mittee; and promulgation of a final standard. Interested 
parties are invited to provide written comment on the 
need or on the terms or substance of the standard after 
each finding. 

The National Advisory Committee was established in 
compliance with the requirements of the amended Act. The 
Committee is to consist of not less than nine fairly repre- 
sentative members of manufacturers, distributors, and the 
consuming public. Seventeen individuals were appointed 
to the first Committee for two-year terms effective January 
1, 1969, from candidates nominated by many individuals 
and groups. 

Although the law only requires that the Committee be 

continued p. 280 
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THE CurreENT BuILpINc TREND toward lightweight struc- 
tures, the increasing concentration of dwellings in urban 
areas, and the increasing noise pollution in our environ- 
ment have led to a growing number of complaints of in- 
adequate sound insulation in such structures as hospitals, 
office buildings, and homes. To minimize the annoying 
disturbance caused by noise sources, those involved in 
building construction such as architects, builders, and 
material manufacturers need knowledge of the acoustical 
properties of materials in actual use. 

To obtain acoustical performance data on building sys- 
tems and materials in field conditions, the NBS Building 
Research Division recently acquired a self-contained mo- 
bile uait that is capable of measuring and analyzing a wide 
range of noise sources and acoustical properties of struc- 
tures. The unique unit, built by B & K Instruments, Inc., 
Cleveland, Ohio, to NBS specifications, consists of a van 
truck equipped with regular acoustical laboratory 
instrumentation. 

The electronic equipment is capable of generating a 
complete range of sound signals for acoustical measure- 
ments. Loudspeakers, microphones, accelerometers, ampli- 
fiers, analyzers, and tape recorders are included to make 
possible almost any sound measurement that can be per- 
formed in a regular laboratory. The laboratory should 
prove invaluable in obtaining data on levels of outside 
noise entering a building, flanking transmission paths of 
noise, sound absorptive properties of building materials, 
impact-generated noise transmission, and development of 
test methods for acoustical performance measurements in 
the field. 

In most cases, measurements will be conducted from the 
mobile laboratory with only loudspeakers, microphones, 


272 


The NBS Mobile Acoustical Laboratory. 


lan i7” 


G. E. Winzer adjusts equipment inside the Mobile 
Acoustical Laboratory. 


and transducers and their associated connecting cables re- 
moved to the measurement site. In other instances, com- 
plete measurement systems can be easily removed from the 
mobile unit and transported into the building of interest. 

Transformers allow the unit to be powered by an out- 
side source of 120, 240, or 480 volts. Future plans include 
the addition of a trailer-mounted gasoline-powered gener- 
ator, which will extend the unit’s operating range. 

The mobile laboratory also contains equipment for 
maintaining the calibration of the unit’s own microphones 
and accelerometers. 

The unit is currently being used to obtain data on the 
extent of the noise pollution problem. It is also being used 
to evaluate the effectiveness of present means of noise 
control in newly constructed multifamily housing 
complexes. 
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The NSRDS was established to make critically evaluated 
data in the physical sciences available to science and tech- 
nology on a national basis. The NSRDS is administered 
and coordinated by the NBS Office of Standard Reference 
Data. 


INFRARED REFERENCE SPECTRA 


The sixth issue of the Coblentz Society spectra, Evalu- 
ated Infrared Reference Spectra, has been published under 
the auspices of the American Society for Testing and Mate- 
rials’ Joint Committee on Atomic and Molecular Physical 
Data. This collection of 1000 evaluated spectra was initi- 
ated with the intent of improving and adding to the several 
well-established sources of infrared spectra already in 
existence. 

The Introduction documents the contributions of the 
many who made this publication possible. It recalls that 
when NSRDS was created in 1963 infrared data clearly 
would be a matter of great concern to the program. An in- 
tricate system of users, professional societies, dedicated 
volunteers, industrial associations, journals publishing 
spectra, and private laboratories maintaining private ref- 
erence banks already dominated the scene. Disturbance of 
this scientific ecology required a clear rationale and 
justification. 

A valuable data reservoir existed in the form of many 
separately maintained, unpublished collections of spectra, 
many of which contained information no longer dupli- 
catable. Because a larger fraction of the collections were 
generated and maintained in government laboratories with 
public funds, they could be made public if appropriate 
machinery were established. 

The machinery for this task would have to locate the 
spectral collections, obtain approval for their release, ac- 
quire, sort, compare, evaluate, and select spectra for pub- 
lication, and finally, print and disseminate the material. It 
appeared to be a substantial project, needing the partici- 
pation of highly competent professional spectroscopists, 
with adequate administrative back-up. 

A decision was made to undertake the work. ASTM 
accepted responsibility for administering the project, and 
for enlisting the help of professionals. ASTM Technical 
Committee E-13 provided valuable liaison and advice. 
The Coblentz Society agreed to prepare criteria for the 
evaluation of the spectra.’ As the project took shape, the 
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principle evolved that duplication of spectrograms in exist- 
ing collections would be undertaken only when it provided 
additional information, that is, different sample conditions, 
better resolution of peaks, wider frequency ranges, etc. 

Early in the discussions to establish specifications it 
became obvious that a single set of criteria could not 
serve this multifaceted scientific discipline. Accordingly, 
three broad classes of spectra were defined: 

Class I—Critically Defined Physical Data 

Class I1]—Research Quality Analytical Spectra 

Class I1I—Approved Analytical Spectra 

Class I. Class I spectra will approach absolute physical 
constants that are substantially independent of the instru- 
ment used. At this time there are no such spectra in exist- 
ence because instrumentation capable of producing them 
is not available. 

Class II. These spectra have been obtained from pure 
compounds whose structures are verified and documented. 
This verification may be by way of another spectrum from 
an independently prepared compound or by supporting 
chemical and structural data. They cover at least the range 
3800-400 cm, and have been produced on high-quality 
grating spectrometers, operated under the best possible 
conditions consistent with practical work: resoltition <2 
cm~, frequency accuracy +4 cm"’, noise level < . percent 
peak-to-peak, servo system dynamically correct. Spectra 
of both liquids and solids have been obtained in CC1,—CS, 
solutions when the material is soluble. Spectra of liquids 
determined neat as capillary films or in cells are con- 
sidered to be complementary to solution spectra. Spectra 
of insoluble solids are preferred as split mulls (halo- 
carbon—mineral oil) ; but KBr pellet spectra are accepta- 
ble when it is demonstrated that no distortion of the 
spectrum results. 

Class III. These spectra have been obtained from com- 
pounds of verified structures, or else the spectra are 
consistent with the nominal chemical composition insofar 
as can be determined by competent evaluators. Even after 
evaluation, the spectrum is marked “not verified” if inde- 
pendent verification has not been obtained. The range 
covered is at least 3800-700 cm~' on spectrometers of 
sufficient quality and operated with sufficient care that 
resolution is consistent with the manufacturer’s specifica- 
tions, frequency accuracy is at least +5 cm below 
2000 cm", noise is less than 2 percent peak-to-peak, and 
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there is no detectable distortion from low servo energy. 
Samples must be prepared so that bands have useful 
intensities, with relatively little distortion resulting from 
poor sample preparation technique. 

Project investigators soon learned, however, that many 
unexpected and time-consuming jobs remained before the 
spectra could be considered for publication. Cross-indexing 
and intercomparison of spectra, for example, were major 
efforts. Application of the Coblentz Society criteria for 
evaluation of spectra required professional judgment and 
much time. To provide additional help and project guid- 
ance to the spectral compilation the ASTM Special 
Committee on Atomic and Molecular Physical Data was 
established. 

It was determined that the best publication outlet for 
these spectra was the Coblentz Society system. To maintain 
the flexibility in the system, broadening of specifications 
was required for a small proportion of the spectra. Essen- 
tially, earlier Coblentz spectra specifications stated: 

1. A spectrum of a previously published compound 
would be published only if it were of improved quality 
or added to the data already published. 

2. A spectrum of a compound previously unpublished 
did not have any quality specifications beyond being 
“consistent with structure” and “accurate enough to be 
‘useful’ in identification.” 

3. Commercial materials and natural products would 
be published, with their proportion of the total not to 
exceed ten percent. 

To retain some of this flexibility, the editor was per- 
mitted to approve for publication a small number of 
spectra which do not meet Class IT or Class III specifica- 
tions. These do not exceed five percent of the total. They 
bear only the quality name of COBLENTZ and include: 

1. Solutions which leave substantial solvent gaps, such 
as Gul! 

2. Gas phase and internal reflection spectra for which 
no specifications have been established. 

3. Polymers and other commercially important mate- 
rials as well as impure, but useful, natural products. 

4. Spectra of unusual compounds which fail to meet 
Class III specifications in some minor respect. 

The three volumes of the Coblentz Evaluated Infrared 
Reference Spectra are the result of a team effort. Among 
the many involved in the collecting and evaluating of the 
spectra were L. E. Kuentzel, Nelson Fuson, W. J. Potts, 
A. Lee Smith, and Clara D. Smith. One thousand spectra 
are included in the three loose-leaf bound volumes for 
$265. They are being distributed by Sadtler Research 
Laboratories, 3316 Spring Garden St., Philadelphia, Pa. 
19104. 


PHOTON CROSS SECTIONS, ATTENUATION COEFFICIENTS, 
AND ENERGY ABSORPTION COEFFICIENTS 


NSRDS-NBS-29, Photon Cross Sections, Attenuation 
Coefficients, and Energy Absorption Coefficients From 
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10 keV to 100 GeV,” by J. H. Hubbell is one of the latest 
publications in the NSRDS series. This volume updates 
and extends previous NBS tabulations in this field, and 
reviews the literature on theoretical and experimental 
studies through 1968. The present compilation results 
from a new analysis of this information. 

New information taken into account in this analysis 
includes: 

1. Recent photoeffect calculations. 

2. Double Compton and radiative corrections to Comp- 
ton scattering. 

3. Radiative corrections to nuclear-field pair produc- 
tion. 

4. Recent electron-field pair-production calculations 
near threshold. 

5. Recent calculations of coherent (Rayleigh) and in- 
coherent (Compton) scattering. 

6. Additional experimental data. 

The main tables in the compilation contain cross sec- 
tions for the predominant processes (photoelectric ab- 
sorption, Compton scattering, and pair production), and 
the attenuation Coefficient between 10 keV and 100 GeV 
for 23 elements (,H to 5.U) and for 13 compounds and 
mixtures. In addition, energy absorption coefficients con- 
sistent with the main tables are tabulated for air, water, 
and 18 elements between 10 keV and 10 MeV, and for air, 
water, and 7 elements from 10 MeV to 100 MeV. Informa- 
tion on other processes, such as photomeson and photo- 
nuclear interactions, are briefly summarized. 


MOLTEN SALTS: VOLUME 2 
NSRDS-NBS-28, Molten Salts: Volume 2 * has recently 


been published in two sections. Section 1. Electrochemis- 
iry—Gibbs Free Energies and Energies from Equilibrium- 
Type Cells is by G. J. Janz and Chr. G. M. Dijkhuis. Sec- 
tion 2. Surface Tension Data is by G. J. Janz, G. R. 
Lakshminarayanan, R. P. T. Tomkins, and J. Wong. 

Section 1 deals with the critical evaluation of excess 
free energies of binary molten salt mixtures with a common 
ion from equilibrium-type electrochemical cells. The ex- 
cess free energies and entropies of binary molten salt 
systems having a common ion were obtained from the emf’s 
of electrochemical cells of the equilibrium type. The 
thermodynamic properties were obtained from the original 
values of the emf’s as functions of temperature and relative 
composition by uniform statistical techniques. Considera- 
tion was given to the quality of the measurement tech- 
niques and the reversibility of the electrode system used. 
The authors present a comprehensive, consistent set of 
critically evaluated data. They also discuss considerations 
used in evaluating the reliability of the results, the re- 
versibility of the electrode systems, and the measurements 
made on the various binary mixtures. Section 1 contains 
85 references through 1967. 

Section 2 was undertaken to meet the need for the critical 
assessment of the surface tension data of inorganic com- 
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pounds as single-salt melts. Results are provided for 107 
compounds for data published before 1967. The order of 
listing of the salts follows an anionic classification— 
monatomic anions: fluorides, chlorides, bromides, iodides, 
oxides, and sulfides; polyatomic anions: metaborates, car- 
bonates, nitrates, nitrites, silicates, metaphosphates, sul- 
fates, molybdates, and tungstates. Additional salts are 
listed as Miscellaneous. The order within an anionic group 
is given in an index that precedes the tables of numerical 
values for each group. There is a bibliography of 94 
references. 

Volume 2 has a compound index for both sections. This 
Volume, together with NSRDS-NBS-15, Molten Salts 
Volume 1. Electrical Conductance, Density, and Viscosity 
Data, were prepared by the Molten Salts Data Center, Rens- 
selaer Polytechnic Institute, Troy, N.Y. 12180, under the 
direction of G. J. Janz. 


HIGH TEMPERATURE REACTION RATE DATA 


The third report in a series of Critical Evaluations on 
Gas Phase Reaction Rate Data has been issued by D. L. 
Baulch, D. D. Drysdale, and A. C. Lloyd of the High Tem- 
perature Reaction Rate Project, University of Leeds, Eng- 
land. The document treats the following twelve reactions 
of hydrogen and oxygen: 


0.+H=0+0H 
0+0OH=0.+H 
HO.+M=0,-++-H+M 
H.0.+H=H.+ HO, 
H.+HO:=H.0.+H 


H,.0,+ H=H:.0+0H 
H.O+OH= H.0.+H 
H,0.+ OH=H.0+ HO: 
H.0+ HO.=H,0,+ OH 

H.0..-_-M—OH+OH+M 

OH+0OH+M—H.0O.+M 


As in previous reports, the data sheet format is used. 
The rate data are tabulated for each reaction together with 
the experimental method used and evaluator’s comments. 
A discussion and a bibliography are provided for each 
reaction. 

This work is part of the High Temperature Rate Data 
Project supported by the U.K. Office of Scientific and 


Technical Information, which administers the British Data 
and Information Program. This Office is the U.K. equiva- 
lent to the NBS Office of Standard Reference Data. For 
further information about the work of the Leeds group or 
copies of reports, write Dr. D. L. Baulch, School of Chem- 
istry, The University, Leeds 2, England, U.K. 


NEUTRON CROSS SECTIONS 
Newsletter No. 9 (April 1969) of the ENEA Neutron 


Data Compilation Centre provides a list of evaluations of 
neutron cross sections as of March 1969, as well as a list- 
ing of evaluated files held at the Centre. The ENEA Neu- 
tron Data Compilation Centre is part of the Organization 
for Economic Co-operation and Development and is fi- 
nanced by the following OECD member countries: Aus- 
tria, Belgium, Denmark, France, Germany, Italy, Japan, 
the Netherlands, Norway, Spain, Sweden, Switzerland, and 
the United Kingdom. Further information on the lists 
appearing in CCDN Newsletter No. 9 may be obtained by 
writing to CCDN, B.P. 9, 91 Gif-sur-Yvette, France. 


MAGNETIC RESONANCE SPECTROSCOPY 


The Journal of Magnetic Resonance is a new bimonthly 
periodical devoted to magnetic resonance spectroscopy. 
The subject matter includes both nuclear and electron 
magnetic resonance, extending to such related fields as 
quadrupole resonance, cyclotron resonance, the Moss- 
bauer effect, and magnetic properties of the solid state. 
Interpretative correlations of data and discussions of the 
relation of structure to magnetic resonance parameters are 
within the scope of the journal. Wallace S. Brey, Jr., Uni- 
versity of Florida, is the editor. For subscription informa- 
tion write to Academic Press, 111 Fifth Ave., New York, 
N.Y. 10003. 


1 Specifications for evaluation of infrared reference spectra, Anal. Chem. 
38, No. 9, 27A—38A (June 1966). 

2 Available from the Superintendent of Documents, 
Printing Office, Washington, D.C. 20402, for 75 cents. 

3 Available from the Superintendent of Documents, 
Printing Office, Washington, D.C. 20402, for $2.75. 


U.S. Government 


U.S. Government 


IBS INITIATES VISITING SCIENTIST PROGRAM 


Tue NBS InstTITUTE FoR Basic STANDARDS has initiated 
a new program to attract outstanding scientists and engi- 
neers to the Institute. Under the IBS Visiting Scientist 
Program, appointees will have the opportunity to use 
Bureau facilities and to exchange ideas and experience 
with NBS specialists in their respective fields. The Institute 
feels this program will help to generate ideas that may 
indicate new program directions for the Institute, and lead 
to the strengthening of continuing programs, or the devel- 
opment of new ones. 

IBS Visiting Scientists are appointed for a period of 
one year, and up to three appointments may be made each 
year. 
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John W. C. Johns, an Associate Research Officer of the 
National Research Council, Ottawa, Canada, and Hartland 
H. Schmidt of the University of California at Riverside, 
are the first IBS Visiting Scientists to be appointed under 
the new program. Dr. Johns is well known for his extensive 
work in high-resolution electronic spectroscopy of small 
molecules and free radicals. He will be working with Dr. 
W. B. Olson of the Atomic and Molecular Physics Division 
in an attempt to obtain high resolution spectra of gas- 
phase free radical species in the infrared region of the 
spectrum. Prof. Schmidt, an expert on the specific heat of 
fluids in the critical region, will work in the Heat Division 
on the analysis and interpretation of data in his field. 
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NEW R-F AMMETER 


DEVELOPED 


WHEN THE NationaL BUREAU OF 
STANDARDS Electrodynamometer was 
developed * as an improved standard 
for high frequency current, it became 
apparent that a secondary standard 
was needed to transfer accurate cur- 
rent measurements from the NBS 
standard to users in industry and 
science. It was impractical to use 
other similar dynamometers as a 
transfer standard because of their 
large size and cost. Now, however, 
W. W. Scott of the NBS Institute for 
Basic Standards has devised a trans- 
fer standard which has the required 
accuracy, ruggedness, and portability. 

This unique ammeter has no known 
precedent in its design and principle 
of operation. It is composed of a sil- 
ver elliptic cylindrical reflector hav- 
ing a cylindrical thin-film heater 
along one focus and a sensitive heat 
sensing thermopile along the other 
focus. Input current causes the heater 
to radiate infrared energy which is 
reflected and focused onto the thermo- 
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W. Scott compares the size of the portable 
radiofrequency ammeter he developed with 
the standard electrodynamometer. 


pile. The resulting electrical output 
is proportional to reflected radiation. 

The current measuring range is 
three times greater than that of other 
ammeters. It also has an output signal 
10 times larger and an unequaled 
broadband frequency range. A pro- 
totype model covers the current range 
of 0.5 to 5.0 amperes with correspond- 
ing d-c outputs from 1 to 100 milli- 
volts in the unusually broad frequency 
range of d-c to 1 GHz. 

There are many applications where 
accurate knowledge of current flow at 
high frequencies is needed. The aero- 
space industry, for example, requires 
accurate calibration of r-f current 
probes used on missiles and space 
vehicles. Accurate current measure- 
ment in the antenna elements of air- 
craft instrument landing systems is 
necessary to insure optimum opera- 
tion. Still other applications include 
laboratory standards calibration, te- 
lemetry, electrical detonation of 
explosives, certain ore crushing 


operations, and electronic equipment 
manufacturing. 


This 
features. 

1. Its design is compatible with a 
50-ohm coaxial line and introduces no 
significant disturbance in the line. 

2. Its low-reflection r-f connectors 
provide compatibility with most pre- 
cision r-f equipment. 

3. It has an inherent electrical iso- 
lation between the r-f and d-c circuits. 

4. Its shielded construction essen- 
tially eliminates r-f radiation. 

5. It compensates for both ambient 
and self-heating temperature changes. 

6. It is adaptable for use as a watt- 
meter (in a nonreflection 50-ohm sys- 
tem), having a power range of 12.5 
watts to 1.25 kW. 

The ammeter has ''iree major com- 
ponents: elliptic cylinder reflector; 
heating circuit; and thermopile. The 
reflector is made of silver, selected be- 
cause of its high reflective efficiency 
in the infrared region, ease of electro- 


ammeter has six major 
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chemical deposition, and excellent 
thermal conductivity. To form the re- 
flector an aluminum mandrel was first 
milled to the desired elliptical cylin- 
drical shape. Next, a silver film about 
3 mm thick was electrodeposited on 
the mandrel. Then the mandrel was 
dissolved by immersion in a caustic 
solution, leaving a “hollowed” silver 
reflector. In addition to providing 
physical ruggedness, this silver con- 
struction permits thermal compensa- 
tion that largely negates any electrical 
drift due to ammeter temperature 
changes. 

The heating circuit is that portion of 
the coaxial-line center-conductor lo- 
cated between two precision coaxial 
connectors. It consists of a thin- 
walled, gold-plated, cylindrical sub- 
strate which serves as a_ heating 
element, and two precision center 
conductors which support the ele- 
ment. These conductors essentially 
have no thermal coefficient of expan- 
sion. The heating element is located 
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ELLIPTICAL SILVER 
REFLECTING SURFACE 


THERMOPILE __ 
bi 


FOCUS ——~ 


along one focus on the elliptical re- 
flector and its function is to emit in- 
frared energy when heated by d-c or 
r-f input current. In the prototype 
ammeter the cylindrical substrate was 
made of quartz and the center conduc- 
tors of boron nitride. For all values of 
current the temperature of the heater 
does not exceed 500 °C. 

The thermopile design represents a 
significant achievement in obtaining 
a component having a sizeable output 
and a fast response. It consists of 
about 80 thermal elements wound in 
electrical series and in thermal paral- 
lel on a special quartz frame which is 
an excellent thermal insulator. The 
thermal element “hot junction” is lo- 
cated in space, away from any mas- 
sive material, and is thus free to 
respond quickly to high or low tem- 
peratures existing at the heat sensing 
focus of the reflector. 

Tests conducted on the prototype 
ammeter indicate that direct current 
ranging from 0.5 to 5.0 amperes 


Above left: The new r-f ammeter is 
accurate, rugged, and portable. Its range 

is three times greater than that of most 
other r-f ammeters with up to ten times 
larger output signal and unequaled 
broadband frequency range. Above: An 
aluminum mandrel is used to form the 
elliptical infrared reflector of the ammeter. 
The aluminum is electroplated with silver 
and then dissolved, leaving a hollowed silver 
reflector. Left: Cross-sections reveal the 
main components of the radiofrequency 
ammeter and the scheme of radiation 
reflection. 


passing through the heater produces 
a thermopile d-c output ranging from 
1 mV to 100 mV which corresponds 
to heater temperatures of about 33 °C 
to 500 °C. Heater destruction does not 
occur until the current reaches ap- 
proximately 9 amperes. 

The ammeter will accurately meas- 
ure r-f current at a given point in 
nearly any transmission line regard- 
less of r-f connectors, transmission 
line impedance, or standing wave 
ratio. If a 50-ohm transmission line 
is used and the SWR is sufficiently 
low, insertion of the ammeter into 
the line will introduce no additional 
SWR, making interpretation of the 
r-f current easier because the result 
is not a function of position along the 
transmission line. 


1 Frederick, N. V., A new high-frequency cur- 
rent standard, IEEE Trans. Instr. Meas. IM—17, 
285-290 (Dec. 1968). 
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In the fall of 1965 the Secretary of Commerce established 
the NBS Center for Computer Sciences and Technology to 
carry out the Secretary’s responsibilities under the Brooks 
Bill (Public Law 89-306, passed October 30, 1965). The 
Center, under the direction of H. R. J. Grosch, provides 
leadership and coordination for government efforts in the 
development of voluntary commercial information proc- 
essing standards, develops recommendations for Federal 
information processing standards, performs scientific and 
technical support and consultative assistance in the field of 
computers and information processing to Federal agencies. 
These Notes will cover information-processing standards 
activities in the Federal Government, particularly those of 
the Center. 


CONGRESSIONAL DISTRICTS OF THE UNITED STATES 


The Bureau of the Budget has approved as a Federal In- 
formation Processing Standard (FIPS) a code for the con- 
gressional districts of the United States. This code has 
been published by NBS in Federal Information Processing 
Standards Publication 9 (FIPS PUB 9), Congressional 
Districts of the United States + (10 cents). 

Congressional districts are considered to be any of the 
districts into which a State is divided for the purpose of 
electing representatives to the House of Representatives of 
the United States Congress. Congressional district codes 
are unique within each State and for each of the sessions 
of Congress. 

The Federal standard provides a two-character numeric 
code for the congressional districts of each State of the 
United States as they are identified in the “Congressional 
Directory.” When there is a need to identify congressional 
districts in more than one State, the Congressional Dis- 
trict Code will be used in conjunction with the Federal 
Standard Code for States of the United States, FIPS 5, as 
published in FIPS PUB 5, States of the United States 1 
(20 cents). 

Because the number of representatives and the number 
of congressional districts in a State may vary as a result 
of population changes, and because boundaries of the dis- 
tricts may be altered through legislative action by the 
States, there may also be the need to identify congressional 
districts with respective Congresses. For the continuity of 
identification between prior and subsequent congressional 
districts, the Standard Code will be used with a two-char- 
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acter identification of the Congress. For example, the first 
Congressional District of Alabama for the 91st Congress 
would be coded 010191, the first two digits being the State 
code, the third and fourth digits being the congressional 
district and the last two representing the Congress. 
Definitions and outline maps of congressional districts 
that identify the composition and structures of each dis- 
trict are included in a separate Department of Commerce/ 
Bureau of Census publication entitled Congressional 
District Atlas! ($1.75). This publication, revised bien- 
nially, is useful in those instances where the exact bound- 
aries of congressional districts need to be defined, but is 
not needed where the only interest is the code pattern. 


CODASYL COBOL—JOURNAL OF DEVELOPMENT 1968 


NBS Handbook 106, CODASYL COBOL—Journal of 
Development 19681 (344 pages, $2.75), is a report of 
the work being done to develop COBOL, a COmmon Busi- 
ness Oriented Language. The purpose of such a language 
is to permit both the development and maintenance of 
computer programs with a minimum of time and pro- 
gramming effort, thereby solving a major problem in the 
use of electronic data-processing equipment. Development 
of COBOL has been a responsibility of the Conference 
on Data System Languages (CODASYL) since 1959. The 
latest phase of this activity has been conducted by 
CODASYL’s Programming Language Committee, com- 
posed of voluntary representatives of manufacturers and 
users of computers in industry and the Federal 
Government. 

This handbook, drawn by the Programming Language 
Committee, informs the COBOL community about the 
development of COBOL through July 1968. Contents are 
divided into three sections. Section I presents a brief 
history of the CODASYL organization and of the develop- 
ment of COBOL since its beginning in 1959. Section II 
outlines the philosophy of COBOL use, including the 
major objectives of COBOL’s designers, guidelines to its 
use, and background discussion of language features whose 
data-processing concepts are not always evident. Section 
III, which makes up the bulk of the work, is a complete, 
formal, semantic description of the COBOL language 
specification. This is intended to provide a thorough 
description of the language unencumbered by discussion 
of the philosophical issues relating to design criteria. 
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USA STANDARDS INSTITUTE CHANGES NAME 


The United States of America Standards Institute 
(USASI) has changed its name to the American National 
Standards Institute (ANSI) and has relocated at 1430 
Broadway. New York. N.Y. 10018. 


NEW FIPS TASK GROUPS 


The NBS Center for Computer Sciences and Technology 
recently authorized the formation of three additional Fed- 
eral Information Processing Standards Task Groups— 
Nos. 5, 6, and 7. 

The purpose of FIPS Task Group No. 5, Federal Infor- 
mation Processing Vocabulary, is to: 

1. Review the proposed revised ANSI Standard Vocab- 
ulary on Information Processing and other appropriate 
input documents and to develop from these a Federal 
vocabulary containing modifications necessary for Federal 
purposes. 

2. Develop guidelines for acceptable conditions for use 
of such a vocabulary in the Federal community. 

Under its program of work, this task group is to: 

1. Develop a statement of purpose, scope, and applica- 
bility of the proposed Federal Vocabulary. 

2. Identify, prepare, and develop as necessary, terms 
and definitions for a Federal Vocabulary using the BoB, 
the ANSI and IFIP Vocabularies, and other relevant docu- 
ments as inputs. 

3. Compile information concerning present usage of 
such terms in Federal internal and external reporting 
systems. 

4, Assemble the material developed in items 2 and 3 
as a draft FIPS PUB. 

Miss Josephine Walkowicz, NBS Office of Computer 
Information, is the chairman of this task group. 

The purpose of FIPS Task Group No. 6, Magnetic Tape, 
Recorded References, is to conduct a study of magnetic 
tape problems involved in exchanging recorded magnetic 
tapes among government ADP installations and to pro- 
pose techniques for ensuring tape interchange if the need 
therefor is established by the study. 

In this connection FIPS TG-6 is to: 

1. Identify those magnetic tape interchange problems 
related to the use of different makes and models of tape 
handling equipment and different types of magnetic tapes. 

2. Determine the extent to which the identified problems 
contribute to the difficulties in exchanging recorded mag- 
netic tape files among ADP installations, distinguishing 
between tape problems and equipment problems. 

3. Conduct an investigation of the measurement and 
calibration techniques presently employed by equipment/ 
tape manufacturers and users to ensure magnetic tape 
interchange among ADP installations and propose tech- 
niques to identify other equipment/tape problems from 
the user’s viewpoint. 

4. Recommend to NBS those measurement techniques 
that will assist Federal users in identifying specific equip- 
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ment/tape problems, providing for calibrating tape han- 
dling equipment to ensure interchange, and providing for 
validation of equipment/tape in conformance with FIPS 
and related specifications. 

Philip S. Johnson, NBS Office of Information Process- 
ing Standards, chairs this task group. 

FIPS Task Group No. 7, Magnetic Tape Labels for 
Information Interchange, has as its purpose the develop- 
ment of a draft FIPS PUB covering a proposed Federal 
Standard for Magnetic Tape Labels for Information Inter- 
change. To accomplish this purpose FIPS TG-7 is to: 

1. Review, as the basis for developing the Federal In- 
formation Processing Standard, the proposed ANSI Stand- 
ard for Magnetic Tape Labels for Information Interchange 
(ANSI document X3.2/759) . 

2. Identify those elements of the proposed ANSI Stand- 
ard for Magnetic Tape Labels together with the minimum 
systems processing requirements necessary to permit the 
interchange of information recorded on magnetic tape 
among Federal agencies. 

3. Determine the extent to which options to be agreed 
upon by the exchanging parties should be provided for in 
the proposed Federal standard. 

4. Determine the format and content for human-read- 
able documentation (excluding the file data documenta- 
tion) that must accompany magnetic tapes being inter- 
changed (e.g., type of recording, density, blocking, code, 
etc. ). 

5. Develop recommendations for the implementation of 
the proposed Federal standard applicable to Federal use. 
6. Obtain and review other information as required. 

7. Produce a draft FIPS PUB covering the contents, 
scope, and proposed conditions of use of a proposed Fed- 
eral Standard for Magnetic Tape Labels for Information 
Interchange. 

Mrs. Elizabeth Holberton, NBS Office of Information 
Processing Standards, is the chairman of FIPS TG-7. 

Participation in these task groups is being solicited 
through the Interagency ADP Committee. Persons inter- 
ested in contributing to these efforts should contact their 
agency’s principal member of the Interagency ADP Com- 
mittee. Additional details concerning these task groups 
may be obtained by writing the task group chairmen. 


AMERICAN NATIONAL STANDARDS 
INSTITUTE APPROVES NEW STANDARDS 


American National Standards Committee X3 (Com- 
puters and Information Processing) has approved five 
new standards: 

1. Revision of X3.11-1966, General Purpose Paper 
Cards for Information Processing. 

2. Magnetic Tape Labels. 

3. Hollerith Punched Card Code—Revised. 

4. Vocabulary for Information Processing. 

5. Flowchart Symbols and Their Usage in Information 
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Processing—Revision of X3.5-1968. — 

Two draft standards were also approved for comment 
and subsequent ballot: Alphanumeric Presentation for 
Information Processing and Standard Representation of 
Calendar Date for Machine-to-Machine Data Interchange. 
In addition, two revisions of present standards were ap- 
proved for letter ballot: Print Specifications for MICR and 
Revision to Bank Check Specifications for MICR. 


STATUS OF FEDERAL INFORMATION PROCESSING 
STANDARDS RECOMMENDATIONS 


DEVELOPMENT PHASE 

Signaling Speeds for Data Transmission 

Parallel Signaling Speeds for Data Transmission 

Time Sharing and Remote Console Considerations 

Hardware Interfaces 

Keyboard Configuration 

Synchronous Signaling Speeds 

Numerical Machine Control Perforated Tape 

Vocabulary for Information Processing 

Interchangeable Magnetic Disk Media 

RFP, RFQ, and Contract Formats 

OCR Measurement Technology 

OCR Paper 

ADP Systems Site Preparation 

Magnetic Tape Labels for Information Interchange 

FORTRAN Standard Reference 

COBOL Programming Language 

Subsets of the Standard Code for Information Inter- 
change 

Recorded Magnetic Tape for Information Interchange 
(200 CPI, NRZI) 

Layout of Forms for OCR Input 

Signal Quality at Interface Between Data Processing 
Terminal Equipment and Synchronous Data Com- 
munication Equipment for Serial Data Transmission 

One-Inch Perforated Paper Tape for Information Inter- 
change 


Take-Up Reels for One-Inch Perforated Paper Tape 
CooRDINATION PHASE 

Specifications for General Purpose Paper Cards for In- 
formation Processing 

Rectangular Holes in Twelve-Row Punched Cards 

Hollerith Punched Card Code 

Bit Sequencing of the Code for Information Interchange 
in Serial-by-Bit Data Transmission 

Character Structure and Character Parity Sense for 
Serial-by-Bit Data Communication in the Code for 
Information Interchange 

Character Structure and Character Parity Sense for 
Parallel-by-Bit Data Communication 


IssUED STANDARDS AND RELATED PUBLICATIONS ” 
FIPS PUB 0 General Description of the Federal In- 


formation Processing Standards Reg- 


ister 

FIPS PUB 1 Code for Information Interchange 
(KIPS21) 

FIPS PUB 2 Perforated Tape Code for Information 
Interchange (FIPS 2) 

FIPS PUB 3 Recorded Magnetic Tape for Informa- 
tion Interchange (FIPS 3) 

FIPS PUB 4 Calendar Date (FIPS 4) 

FIPS PUB 5. States of the United States (FIPS 5) 

FIPS PUB 6 Counties of the States of the United 
States (FIPS 6) 

FIPS PUB 7 Implementation of Code for Informa- 
tion Interchange and Related Media 
Standards (Supplement to FIPS lI, 
2, and 3) 

FIPS PUB 8 Metropolitan Statistical Areas (FIPS 8) 

FIPS PUB 9 Congressional Districts of the United 


States (FIPS 9) 


1 Available from the Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402, for the price indicated. 

? Procedures for purchasing copies of FIPS PUB’s may be obtained from 
the NBS Office of Technical Information and Publications, Rm. A607, 
Admin. Bldg., Washington, D.C. 20234, refer to NBS LP58. 


FABRIC FLAMMABILITY ACT continued 


consulted before the final promulgation of a flammability 
standard, it is intended that they will be kept informed at 
all times on the activities in progress and will be asked to 
make comments. They should be particularly helpful in 
giving guidance on priorities for efforts both in test method 
development and in research. 


Findings 


Thus far, two “Notices of Findings” have been pub- 
lished. The first, that there may be need for new or 
amended flammability standards for wearing apparel, ap- 


peared in the Federal Register October 23, 1968. This was 


280 


based in part on data from the first 153 wearing apparel 
burn cases investigated by HEW, and in part on technical 
inadequacies in the present 45° method. 

The second notice found that there may be need for 
new standards for carpets and rugs, and appeared in the 
Federal Register December 3, 1968. It was based in part 
on test data provided by Consumers Union, and in part on 
the fact that no flammability standard now exists to protect 
the public. The test data show that a significant number of 
carpets on the market at the time of the CU tests failed to 
pass the “‘pill test” standard established as part of the pur- 
chase specifications of the Federal Government. 

1 Ryan, J. V., The role of the Fabric Flammability Section in consumer 


safety, National Safety Council Proceedings, May 26, 1969. 
* Federal purchase specification DDDC-95. 
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CONFERENCE 


PRECOORDINATION AND INDUSTRIALIZED 
BUILDING CONFERENCE 


Precoordination and industrialized building were the 
joint themes of a conference held at the Bureau Septem- 
ber 24-26, 1969. Representatives from practically every 
phase of the building industry were in attendance to hear 
and discuss truly revolutionary approaches to the problem 
of inadequate buildings. The Conference was presented by 
the National Standards Committee A62 to deal with basic 
standards that are prerequisites for achieving an indvstrial- 
type assembly of buildings using precoordinated inter- 
changeable parts, components, and systems, which assem- 
ble without on-site modification. 

Russell Smith, NBS Building Research Division, and 
Secretary of A62, explained the role and formation of 
Committee A62. He said that, in the next decade, increas- 
ing building production is needed to meet population and 
economic expansion, and to replace buildings, including 
housing, which are becoming obsolete as user require- 
ments change. Particularly in the cities, changing and 
growing communities are making some buildings obsolete, 
and requiring replacements at an ever accelerating rate. 

A feasible approach to solving this problem appears to 
be an industrialization of the assembly process, to provide 
a flexibility that can adjust to changing long-term user re- 
quirements and thus eliminate unplanned obsolescence. 
It has become increasingly clear that if this type of indus- 
trialization is to be successful, it must be carefully planned, 
thoroughly coordinated, .and programmed to provide a 
coherent, nationwide system with maximum flexibility. 

To achieve these ends, A62 Standards Committee was 
formed in 1966. It is an independent, autonomous group 
consisting, at present, of 63 members, representing a na- 
tional cross section of the building industry in the area 
of standards pertaining to the functional and dimensional 
compatibility of building components and systems. 

A62 is sponsored, but not controlled, by NBS. It is recog- 
nized, but not controlled, by the United States of America 
Standards Institute,* which means that barring unusual 
complications, USASI will recognize A62 consensus as 
national consensus and promulgate standards developed 
by A62 as USA Standards. 

The scope of the Committee is: “The development of a 
basis for attaining both functional and dimensional com- 
patibility of building components so that they integrate 


“Now the American National Standards Institute. 
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with a minimum of on-site modification, and the estab- 
lishment of guidelines for coordinating building systems. 
This activity is limited to the interface requirements of 
components or systems, or both.” 

The keynote address was delivered by W. K. Burton, 
Manager, Engineering Facilities and Services, Ford Motor 
Co. Mr. Burton pointed out the similarities between auto- 
motive and housing objectives by saying, “First environ- 
mentally, esthetically, and functionally, they must be com- 
patible with man’s variable emotions and physical require- 
ments. Second, these products must be compatible with 
and endure the variable atmospheric and ground condi- 
tions of nature.” He also indicated that standardization 
makes a product adaptable to repetitive assembly practices 
using random selections of interchangeable parts and 
must be applied in the construction of buildings if in- 
creased productivity is to be achieved in this country. 

Michael Clarke, British Standards Institute, described 
the opportunity of the British construction industry to 
accelerate its industrialization effort during the current 
changeover to the metric system. 

The Danish component approach was described by Klaus 
Blach, Head, Building Techniques Department, Danish 
Building Research Institute. His presentation dealt with 
the advantages of a component approach to building con- 
struction developed in Denmark, and the development of 
catalogue-building. Catalogue-building is based on an in- 
dustry-wide catalogue of coordinated components from 
which many alternative building designs may be fabri- 
cated. He also discussed the procedures and standards 
necessary to produce such a catalogue system. 

John A. Dawson, Canadian Department of Industry, 
Trade and Commerce, spoke on Canada’s approach to in- 
creased production by use of modular dimensional stand- 
ardization. He stressed that a building is an assembly of 
components, equipments, and accessories that coordinate 
with one another dimensionally in the building. Since 
these parts are produced by different methods in different 
locations it is logical to employ a means of standardizing 
their sizes and at the same time reduce the variety of sizes. 
It is thus that effective repetition is established. 

The existing extent of dimensional coordination in U.S. 
construction was the subject covered by Harvey Geiger, 
Battelle Memorial Institute. He pointed out the dimensional 
systems inherent in conventional building in the United 
States and listed significant products and practices that 
are dimensionally related. 
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A. A. Bates, Chief, NBS Office of Engineering Standards 
Liaison, discussed building and construction in the Soviet 
Union. He described the U.S.S.R.’s unique activities in 
the areas of scale of operations, total organization of 
design and production under State auspices, methods of 
finance, and social-economic purposes served. 

Peter Floyd, President, Geometrics, Inc., described the 
requirements of a dynamic building system of industrial 
components for meaningful subsystem interfaces, Mean- 
ineful functional component interfacing, he said, is critical 
for adaptation to changing use patterns and introduction 
of new, more desirable systems. 

Norman L. Rutgers, Assistant to the President, Lennox 
Industries, Inc., presented the manufacturer’s viewpoint. 
He pointed out that it will be necessary to identify the 
various building types that will be responsive to systems 
design and establish performance standards for each. He 
also foresees a need to subsequently consolidate as far 
as possible the elements that can be used in a number of 
different building types. 

Robert Hughes, President, Robert Hughes Associates, 
Canada, spoke on the types and content of functional and 
dimensional standards that would be required for the 
design of buildings without relating that design to par- 
ticular products or proprietary solutions. 

The topic of a talk by James R. Hyde, J. R. Hyde and 
Associates, Inc., was the significant technological develop- 
ments already at hand, but not being used effectively 
because of the lack of awareness that utilization requires 
proper marketing and distribution. Case histories of sig- 
nificant programs underway or being developed in this 
area on a nationwide basis were covered. 

Paul L. Garcia of Paul L. Garcia, Architect and Asso- 
ciates, presented the architect’s point of view regarding 
precoordination and industrialized building, and presented 
a method of component assembly construction that allows 
the architect unlimited design variety within such a system. 

Technology that is available to, ‘but not yet applied to, 
the building industry because of a lack of basic standards, 
was the topic of a talk by Arthur R. Cogswell, AIA, 
Advanced Planning Research Group. Specific examples 
of such technology, particularly in the area of computer 
technology, and the potential to be derived from its appli- 
cation were discussed. 

Gifford H. Albright, Head, Department of Architectural 
Engineering, Pennsylvania State University, spoke on 
modular drafting techniques and the potential role of the 
three dimensional modular grid as a system of coordinates 
for referencing the automated storage, retrieval, and 
generating of architectural drawings. 

The role of automatic cost estimating was covered by 
L. R. Shaffer, Assistant Director, Construction Engineer- 
ing Research Laboratory, U.S. Army. He pointed out that 
the success of implementing an unrestrictive open system 
of precoordinated building that can include any com- 
ponent or any building system depends on the capability 
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of being able to estimate the value of each particular 
product in its on-site environment over its life-cycle of 
existence. This capability requires a precoordinated cost 
estimation process that is as unrestricted an open system 
as is the precoordinated building system itself. 

Charles E. Diehl, Facilities and Housing Research De- 
partment, Stanford Research Institute, dealt with specifica- 
tions as a communication media. He examined the auto- 
mation of specifications, particularly the levels of 
automation; the state-of-the-art in today’s world; and 
made forecasts for the 1980's. 

Proceedings of the Conference will be published by 
NBS and will be available in the near future from the 
Superintendent of Documents, U.S. Government Printing 


Office, Washington, D.C. 20402. 
SCHEDULED NBS-SPONSORED CONFERENCES 


Each year NBS sponsors a number of conferences cover- 
ing a broad range of topics in science and technology. 
The conferences listed below are either sponsored or co- 
sponsored by NBS and will be held at the Bureaw’s 
Gaithersburg, Md., facility unless otherwise indicated. 
These conferences are open to all interested persons unless 
specifically noted. If no other address is given, inquiries 
should be sent to the person indicated below in care of 
Special Activities Section, Room A600, Administration 
Building, National Bureau of Standards, Washington, 
D.C, 20234, 


Twelfth Scintillation and Semiconductor Counter 
Symposium. Mar. 11-13, 1970. Cosponsors: IEEE 
(Nuclear Science Group) ; Atomic Energy Commission. 
Contact: Louis Costrell (NBS Center for Radiation 
Research). 

Performance of Masonry Structures. Mar. 16-18, 
1970. Cosponsors: National Concrete Masonry Associa- 
tion; Structural Clay Products Institute. Contact: 
Robert Dikkers (NBS Building Research Division). 

Silicon Device Processing. June 2—3, 1970. Cosponsor: 
American Society for Testing and Materials (Committee 
F-1). Contact: C. P. Marsden (NBS Electronic Tech- 
nology Division). 

1970 Conference on Precision Electromagnetic 
Measurements. June 2-5, 1970. Cosponsors: IEEE 
(Group on Instrumentation and Measurement) ; Inter- 
national Scientific Radio Union (U.S. Commission 1). 
Contact: George Goulette, Bureau of Continuation Edu- 
cation, University of Colorado, Boulder, Colo. 80302. 
To be held at NBS in Boulder, Colo. 

1970 Standards Laboratory Conference, Innovative 
Metrology—Key to Progress. June 15-17, 1970. 
Sponsor: National Conference of Standards Labora- 
tories. Call for papers (deadline January 30): R. J. 
Barra, Mail Stop 550, Westinghouse Defense and Space 
Center, P.O. Box 746, Baltimore, Md. 21203. 
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TWO-TERMINAL CAPACITORS WITH PRECISION 
COAXIAL CONNECTORS 


A high-frequency capacitance calibration service for two- 
terminal, air-dielectric capacitors equipped with 14-mm 
precision coaxial connectors has been announced by the 
NBS Radio Standards Engineering Division (Boulder, 
Colo.). By equipping two-terminal capacitors with pre- 
cision coaxial connectors,’ significant reductions in meas- 
urement uncertainties have been achieved. Older types of 
capacitors equipped with binding posts, banana plugs, or 
other types of unshielded connectors could, at best, be 
measured with uncertainties of the order of +1 picofarad, 
even at frequencies in the audio range. The use of precision 
connectors on capacitance standards has made it possible 
to reduce these measurement uncertainties to the order of 
+0.001 picofarad, and has also led to some dramatic im- 
provements in measurement accuracy at the higher fre- 
quencies. Standards and measurement equipment using 
these improved connectors are playing an important role 
in improving measurement accuracy in the radiofrequency 
region. 

The new calibration service is available for capacitance 
standards having nominal values of 50, 100, 200, 500, and 
1000 picofarads. To qualify for this calibration service, 
a capacitor should be within +1 picofarad of its nominal 
value when measured at 1 kHz, and should not have a 
residual inductance in excess of 10 nanohenries. The new 
service is offered at 0.1, 1:0, and 10 MHz.” The service 
does not include the determination of conductance or dis- 
sipation factor. 

A group of three working standards for each value of 
capacitance is maintained at NBS Boulder and the group 
average is used as the standard upon which the calibrations 
are based. The same capacitors serve as standards for all 
three frequencies where calibration services are available. 

The high-frequency capacitance values of the NBS work- 
ing standards are obtained by extrapolation. The extrap- 
olation equation is based upon a simple series equivalent 
circuit using the capacitance value measured at 1 kHz and 
the series inductance. The absolute values of capacitance 
of the working standards, determined at 1 kHz, are di- 
rectly traceable to a computable three-terminal standard 
capacitor maintained at NBS Gaithersburg, Md.* This is 
done through the use of a special three-terminal to two- 
terminal adaptor. The series inductance of the working 

standards is obtained by a resonance technique employing 
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STANDARDS AND CALIBRATION 


short-circuited sections of precision coaxial air-dielectric 
transmission line. 

The high-frequency calibration entails the measurement 
of the differences in capacitance between the unknown 
capacitor and each of the NBS standards by means of an 
admittance ratio bridge, used in this application as a com- 
parator.* In the Report of Calibration, the capacitance 
value is accompanied by a two-part uncertainty statement. 
The first part, called the “Total Comparison Uncertainty,” 
is a statistically derived estimate of the limits of precision 
achieved in comparing the unknown to the NBS working 
standard. Typically, this uncertainty will be from 0.005 
percent to 0.02 percent, depending upon the capacitance 
value of the capacitor being calibrated and whether the 
calibration was performed at 0.1, 1.0, or 10 MHz. The 
second part of the uncertainty statement is the “Uncer- 
tainty in Absolute Value of NBS Standard” and this may 
vary from +0.01 percent to +0.4 percent, again depend- 
ing upon capacitance value and calibration frequency. 
This is an uncertainty in the value of the NBS standard 
and therefore represents the minimum uncertainty in abso- 
lute value of any particular capacitor being calibrated. Of 
the two uncertainties, the ““Total Comparison Uncertainty” 
is the more useful where measurement agreement is re- 
quired. The uncertainty in the absolute capacitance is 
reported for use where this information is required. 

While the use of precision connectors affords the great- 
est improvement in accuracy, every effort has been made 
to reduce calibration uncertainties to a minimum. Limiting 
the service to specific capacitance values at specific fre- 
quencies makes it feasible to maintain reference standards 
whose values are not greatly different from the items to be 
calibrated. This reduces the calibration procedure to the 
determination of the small difference between an unknown 
capacitor and the NBS standard. 

The determination of these small differences is greatly 
aided by the use of a coherent detector, which permits the 
bridge to be balanced much more precisely than with more 
conventional detectors. Improvement in the precision of 
the bridge balance comes about as a result of the improved 
signal-to-noise ratio in the coherent detector.® A further 
advantage of the coherent detector is that it permits the 
operator to differentiate betwe2n bridge unbalances due to 
the real and the imaginary components. This allows the 
bridge to be balanced quickly and makes it unnecessary 
to manipulate the bridge conductance standard to achieve 
a capacitance balance. 
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EARPHONE CALIBRATION SERVICE IMPROVED 


The Bureau has announced an improved earphone cali- 
bration service for earphones compatible with the NBS 
9-A coupler on which calibrations will be made. Many 
current supra-aural audiometric earphones meet this 
requirement. 

The procedure is equivalent to that described in the 
American National Standards Institute* Method for the 
Coupler Calibration of Earphones, Z24.9-1949, now 
being revised. The latest version will be used. The coupler 
is described in Appendix A of 53.6-1969, Standard Speci- 
fication for Audiometers. 

The applied voltage response of the earphone is re- 
ported at ten audiometric frequencies from 125 to 8000 
Hz. The precision (3 sigma) is estimated as +0.2 dB 
from 125 to 6000 Hz and +0.6 dB at 8000 Hz. The esti- 
mate of credible bounds to the systematic error is +0.25 
dB. A continuous response-vs-frequency curve is furnished 
as a convenience. 

The calibrated earphone can be used to check earphone 
calibration equipment in a standards laboratory. Used 
together with known reference equivalent threshold sound 
pressure levels, it can also check audiometer calibrators. 

Direct inquiries to, and mark shipments for the atten- 
tion of: Sound Section, Sound Bldg., Rm. B106, National 
Bureau of Standards, Washington, D.C. 20234. Telephone: 
301-921-3607. The NBS designation of the service is item 
213.012a and the fee is $100.° 


WWVL CHANGES BROADCAST FORMAT 


For the past several years the broadcasts of NBS Radio 
Station WWVL (Fort Collins, Colo.) have been used 
experimentally in a program to study VLF time synchro- 
nization capabilities. A time-shared multifrequency con- 
cept is being employed to conserve bandwidth and to 
permit various degrees of receiving equipment sophistica- 
tion and cost within the same system, as appropriate to 
timing requirements of the user. WWVL broadcasts on 
the UTC system‘ so that all frequencies listed here are 
nominal only and are offset (for 1969 by —300 X 10°1°) 
from the atomic definition, Future broadcasts will be 
restricted to use of the following frequencies, which are 
presently assigned to the National Bureau of Standards: 
20.9 kHz, 20.5 kHz, and the band 19.9 to 20.1 kHz. 

The previous broadcast schedule of WWVL consisted 
of alternate ten second transmissions of 20.0 kHz and 
20.5 kHz. At 0000 UT on 4 November 1969, the format was 
changed to the following: Alternate 10 second transmis- 
sions of 20.0 kHz, 19.9 kHz, and 20.9 kHz, with the 20.0 


kHz transmission alternating between the ten second 


“Formerly the United States of America Standards Institute. 
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periods of 19.9 and 20.9 kHz transmissions, that is: 
For 10 seconds, 20.0 kHz will be- broadcast; 
Next 10 seconds, 19.9 kHz will be broadcast; 
Next 10 seconds, 20.0 kHz will be broadcast; 
Next 10 seconds, 20.9 kHz will be broadcast; 
Etc.— 
This experimental schedule will continue until further 
notice. 


STANDARD FREQUENCY AND TIME BROADCASTS 


High-frequency radio stations WWV (Fort Collins, 
Colo.) and WWVH (Maui, Hawaii) broadcast time sig- 
nals on the Coordinated Universal Time (UTC) system 
as coordinated by the Bureau International de l’Heure 
(BIH), Paris, France. These NBS time signals, 
UTC(NBS), are maintained within 5 microseconds of 
the corresponding time signals of the U.S. Naval Observa- 
tory, UTC(USNO). The UTC pulses occur at intervals 
that are longer than one coordinate second by 300 parts 
in 10*° during 1969, due to an offset in carrier frequency 
coordinated by BIH. To maintain the UTC scales in close 
agreement with the astronomers’ time, UT2, phase adjust- 
ments are made at 0000 hours Greenwich Mean Time 
(GMT) on the first day of a month as announced by 
BIH. There will be no adjustment made on January 1, 
1970. 

The low-frequency radio station WWVB (Fort Collins, 
Colo.) broadcasts seconds pulses without offset to make 
available to users the standard of frequency so that abso- 
lute frequency comparisons may be made directly, follow- 
ing the Stepped Atomic Time (SAT) system. Step time 
adjustments of 200 ms are made at 0000 hours GMT on 
the first day of a month when necessary. BIH announces 
when such adjustments should be made in the scale to 
maintain the seconds pulses within about 100 ms of UT2. 
There will be no adjustment made on January 1, 1970. 

NBS obtains daily UT2 information from forecasts of 
extrapolated UT2 clock readings provided by the U.S. 
Naval Observatory with whom NBS maintains close 
cooperation. 

‘ JEEE standard for precision coaxial connectors, IEEE Trans. Instr. Meas. 
IM-17, No. 3, 204-218 (Sept. 1968). Also as Standard Publication No. 287, 
available from the Institute of Electrical and Electronics Engineers, Inc., 
345 East 47th St., New York, N.Y. 10017. 

* For calibrations of these capacitors at frequencies below 0.1 MHz, con- 
tact the Electricity Division, National Bureau of Standards, Washington, 
D.C. 20234, 

3 McGregor, M. C., Hersh, J. F., Cutkosky, R. D., Harris, F. K., and Kotter, 
F. R., New apparatus at the National Bureau of Standards for absolute 
capacitance measurement, IRE Trans. Instr. I-7, Nos. 3 and 4, 253-261 
(Dec. 1958). 

* Jones, R. N., and Huntley, L. E., Precision coaxial connectors in lumped 
parameter immittance measurement, IEEE Trans. Instr. Meas. IM—15, No. 4, 
375-380 (Dec. 1966). 

*> Moore, R. D., Lock-in amplifiers for signals buried in noise, Electronics 
35, No. 23, 40-43 (June 1962). 

® See Nat. Bur. Stand. (U.S.), Spec. Publ. 250, Calibration and Test 
Services of the National Bureau of Standards, available from Superintendent 
of Documents, U.S. Government Printing Office, Washington, D.C. 20402, 
for $1.75. 

7For a description see NBS Frequency and Time Broadcast Services, 
Nat. Bur. Stand. (U.S.), Spec. Publ. 236, revised annually, available from 


the Superintendent of Documents, U.S. Government Printing Office, Wash- 
ington, D.C. 20402, for 25 cents. 
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PERIODICALS 


Technical News Bulletin, Volume 53, No. 11, November 1969, 30 
cents. Annual subscription: Domestic, $3; foreign, $4. Available 
ona l-, 2-, or 3-year subscription basis. 

Journal of Research of the National Bureau of Standards 
Section A. Physics and Chemistry. Issued six times a year. Annual 

subscription: Domestic, $9.50; foreign, $11.75. Single copy price 
varies. 
Section B. Mathematical Sciences. Issued quarterly. Annual sub- 
scription: Domestic, $5; foreign, $6.25. Single copy, $1.25. 
Section C. Engineering and Instrumentation. Issued quarterly. 
Annual subscription: Domestic, $5; foreign, $6.25. Single copy, 
$1.25. 


CURRENT ISSUES OF THE JOURNAL OF RESEARCH 


J. Res. Nat. Bur. Stand. (U.S.), 73C (Engr. and Instr.), Nos. 3 
and 4 (July—Dec. 1969). 

Ballard, L. D., Epstein, W. S., Smith, E. R., and Edelman, S., 
Optical FM system for measuring mechanical shock. 

Bowman, H. A., and Gallagher, W. H., An improved high- 
precision calibration procedure for reference standard 
hydrometers. 

Linzer, M., The nuclear quadrupole resonance magnetometer: A 
new method for the precision measurement of the magnitude 
and direction of magnetic fields. 

Marzetta, L. A., and Flach, D. R., Design features of a precision 
ac-dc converter. 

Index to Volume 73C, January to December 1969. 


OTHER NBS PUBLICATIONS 


Diamond, J. J., Ed., Bibliography on the high temperature chem- 
istry and physics of materials, April, May, June 1969, Nat. Bur. 
Stand. (U.S.), Spec. Publ. 315-2, 74 pages (July 1969), 75 cents. 

Franklin, A. D., Ed., ARPA-NBS program of research on high 
temperature materials, Period covered, July 1 to December 31, 
1968, Nat. Bur. Stand. (U.S.), Tech. Note 494, 28 pages (Sept. 
1969) , 35 cents. 

Greenfeld, S. H., Hail resistance of roofing products, Nat. Bur. 
Stand. (U.S.), Bldg. Sci. Ser. 23, 11 pages (Aug. 1969), 25 cents. 

Horn, L., Thermal gradient effects on thirteen flush mounted pres- 
sure transducers, Nat. Bur. Stand. (U.S.), Tech. Note 490, 23 
pages (Aug. 1969), 30 cents. 

Hubbell, J. H., Photon cross sections, attenuation coefficients, and 
energy absorption coefficients from 10 keV to 100 GeV, Nat. 
Stand. Ref. Data Ser., Nat. Bur. Stand. (U.S.), 29, 85 pages 
(Aug. 1969) , 75 cents. 

{ Janz, G. J., and Dijkhuis, Chr. G. M., Molien salts: Volume 2. 

Section 1. Electrochemistry of molten salts: Gibbs free energies 

and excess free energies from equilibrium-type cells (Combined 

with Section 2), Nat. Stand. Ref. Data Ser., Nat. Bur. Stand. 
| (U.S.), 28, 116 pages (Aug. 1969), $2.75. 

| Janz, G. J., Lakshminarayanan, G. R., Tomkins, R. P. T., and Wong, 

| J., Molten salts: Volume 2. Section 2. Surface tension data 
(Combined with Section 1), Nat. Stand. Ref. Data Ser., Nat. Bur. 
Stand. (U.S.), 28, 116 pages (Aug. 1969), $2.75. 

Milton, J. B., Standard time frequency: Its generation, control, and 
dissemination from the National Bureau of Standards Time and 
Frequency Division, Nat. Bur. Stand. (U.S.), Tech. Note 379, 
27 pages (Aug. 1969) , 35 cents. 

Swanson, H. E., McMurdie, H. F., Morris, M. C., and Evans, E. H., 
Standard x-ray diffraction powder patterns, Nat. Bur. Stand. 
(U.S.), Monogr. 25, Section 7, 188 pages (Sept. 1969) , $1.50. 


PUBLICATIONS IN OTHER JOURNALS 


Abramowitz, S., and Levin, I. W., Raman spectrum of ONFs, J. 
Chem. Phys. 51, No. 1, 463-464 (July 1969). 
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Bates, R. G., Inner reference electrodes and their characteristics, 
Chapter in Glass Microelectrodes, M. Lavallee, O. F. Schanne, 
and N. C. Hebert, ed., pp. 1-24 (John Wiley and Sons, Inc., New 
York, N.Y., 1969) . 

Bates, R. G., Medium effects and pH in nonaqueous solvents, Chap- 
ter in Solute-Solvent Interactions, C. D. Ritchie and J. F. Coetzee, 
ed., pp. 45-96 (Marcel Dekker Inc., New York, N.Y., 1969) . 

Bennett, H. S., Ultrasonic attenuation in Heisenberg magnets, Phys. 
Rev. 181, No. 2, 978 (May 1969). 

Boyd, M. E., Larsen, S. Y., and Kilpatrick, J. E., Quantum mechani- 
cal second virial coefficient of a Lennard-Jones Gas. Helium, J. 
Chem. Phys. 50, No. 9, 40344055 (May 1969). 

Bur, A. J., and Roberts, D. E., Rodlike and random-coil behavior 
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